Introduction {#Sec1}
============

The incidence of thoracic injuries in the USA is 12 per 1 million inhabitants per day, with 20 to 25% of the deaths resulting from trauma attributed to thoracic injuries. It is estimated that thoracic injuries account for approximately 16,000 deaths in the USA annually \[[@CR1]--[@CR4]\].

The lungs, rib, stern, scapula, diaphragm, heart and aorta are the most important regions of injury in thorax trauma \[[@CR5]--[@CR7]\].

Chest x-ray is the initial primary imaging examination for the evaluation of the thorax in polytrauma patients, enabling an assessment of the extent of injuries and early screening for management decisions \[[@CR8]\].

The Abbreviated Injury Scale (AIS) and the Injury Severity Score (ISS), which are accurate methods to assess the severity of injuries and have many potential applications, have been introduced in emergency medicine \[[@CR9]\]. The AIS is a consensus-derived, anatomically based system of grading injuries on a non-linear scale ranging from 1 (minor injury) to 6 (lethal injury) \[[@CR10], [@CR11]\].

Loss of memory is most commonly reported with brain trauma \[[@CR12], [@CR13]\]; however, the association between loss of memory at the time of the initial treatment and the evolution of these patients has not been stressed in the literature. The aim of this study was to evaluate whether loss of consciousness at the scene of an accident in patients with thoracic injuries classified as ≥2 according to the AIS has a different outcome compared to less severe injuries in respect to immediate hospital discharge, hospitalization, death and type of accident.

Methods {#Sec2}
=======

A prospective study was carried out at the Regional Trauma Center of São José do Rio Preto from 1 July 2004 to 30 June 2005 to identify patients with thoracic injuries according to the AIS. All patients with scores ≥2 were included in the study. The AIS is a consensus-derived, anatomically based system of grading injuries on a non-linear scale ranging from 1 (minor injury) to 6 (lethal injury) \[[@CR10], [@CR11]\]. Loss of consciousness at the scene of the accident before evaluation in the hospital emergency room was correlated with: immediate hospital discharge, hospitalization and death. The evaluation of the loss of consciousness was made by trained emergency ambulance teams, specialists in this type of situation. Additionally, associations between the types of trauma and loss of consciousness were evaluated in respect to (1) car crashes, (2) motorbike crashes, (3) pedestrian-vehicle collisions, (4) falls, (5) bicycle accidents, (6) gunshot wounds, (7) stabbings, (8) fights, (9) burns, (10) impaling, (11) electric shock involving falls to the ground, (12) bites, (13) drowning with thoracic trauma, (14) suicide, (15) non-intentional injuries and (16) others. The injuries were evaluated using the ISS, TRISS and the Revised Trauma Score (RTS), but this was not the objective of the study.

The chi-square, Fisher\'s exact and relative risk tests were utilized for statistical analysis with an alpha error greater than 5% (p \< 0.05) considered statistically significant.

Results {#Sec3}
=======

A total of 365 patients classified with scores of ≥2 according to the AIS were evaluated. The ages of the patients varied from 13 to 89 years old (mean, 37.9 years). The number of men (291) was significantly greater than the number of women (74) (p \< 0.0001). A total of 134 patients with penetrating thoracic injuries and 231 with blunt injuries were included in this study.

A significantly higher number of patients who lost consciousness (35--33.9%) died compared to those who did not lose consciousness (9--3.5%, Fisher\'s exact test: p \< 0.0001) where the relative risk (RR) of death when an individual lost consciousness was 9.7 (95% CI: 4.8--19.4). In respect to discharge from hospital, patients who lost consciousness were more commonly hospitalized (Fisher\'s exact test: p \< 0.0001).

Forty-seven patients arrived at the hospital with a systemic arterial pressure of 0 mmHg and 45 patients with a pressure of less than 90 mmHg. In relation to the respiration rate, 49 patients had a rate of 0 inspirations per minute and 8 patients less than 10 inspirations per minute. Ten patients with head injuries had AIS of 6, 50 patients had AIS of 5, and 115 patients had AIS of 4.

The types of accident most associated with loss of consciousness were car crashes and pedestrian-vehicle collisions; stabbings were not associated with loss of consciousness (Tables [1](#Tab1){ref-type="table"}, [2](#Tab2){ref-type="table"}). There was no statistical significance comparing the other types of accidents. Tables [3](#Tab3){ref-type="table"}, [4](#Tab4){ref-type="table"} and [5](#Tab5){ref-type="table"} show the results of the trauma indexes. The RTS (Table [3](#Tab3){ref-type="table"}), TRISS (Table [4](#Tab4){ref-type="table"}) and ISS (Table [5](#Tab5){ref-type="table"}) demonstrated that there were significant differences in the medians of the different types of trauma (Mood\'s median test: p = 0.000). Additionally, significant differences were observed in the association between the type of injury and the respiratory rate (Mood\'s median test: p = 0.04, Table [6](#Tab6){ref-type="table"}). Table 1Loss of consciousness and evolution of the patients in respect to the outcome (immediate hospital discharge, hospitalization and death)Immediate dischargeHospitalizationDeathTotalNo1131359257Yes135535103Total12619044360Chi-square = 76.542; DF = 2; p = 0.000Table 2Types of trauma associated with loss of consciousnessType of accidentLoss of consciousnessWithout loss of consciousnessTotalp-valueRelative risk 95% CICar crash3554890.0011.5 (1.1 to 2.1)Motor crash1233450.91430.9 (0.5 to 1.5)Pedestrian-vehicle collisions138210.00172.3 (1.5 to 3.4)Falls1954730.39640.8 (0.5 to 1.3)Bicycle accidents913220.22331.4 (0.8 to 2.5)Gunshots612180.60391.1 (0.5 to 2.3)Stabbings238400.00010.1 (0.04 to 0.6)Fights211130.7620.3 (0.08 to 1.2)Others211130.36350.5 (0.1 to 1.9)Total 103257360Others: burns, impaling, electric shock, bites, drowning, suicide and non-intentional woundsTable 3Medians of RTS for the different types of injuryTrauma\*\*N\<N≥MedianQ3-Q1121707.840.0010, 11, 140137.840.00150177.840.00210367.840.00310127.842.9648687.840.0054187.840.0061086.747.84\*77347.840.0081237.840.00\*Chi-square\*\*Injury: (1) car crash, (2) motorbike crash, (3) pedestrian-vehicle collisions, (4) falls, (5) bicycle accidents, (6) gunshots, (7) stabbings, (8) fights, (9) burns involving falls, (10) impaled, (11) electric shock with fall, (12) bites, (13) drowning after head/thoracic injury, (14) suicide, (15) non-intentional woundsTable 4Medians of TRISS for the different types of injuryTrauma\*\*N\<N≥MedianQ3-Q11514098.95.510, 11, 144999.30.81531499.60.22182899.40.8318495.536.8\*4413598.83.65111199.23.3616296.953.97251699.11.0861899.41.4\*Chi-square\*\*Injury: (1) car crash, (2) motorbike crash, (3) pedestrian-vehicle collisions, (4) falls, (5) bicycle accidents, (6) gunshots, (7) stabbings, (8) fights, (9) burns involving falls, (10) impaled, (11) electric shock with fall, (12) bites, (13) drowning after head/thoracic injury, (14) suicide, (15) non-intentional woundsTable 5Medians of ISS for the different types of injuryTrauma\*\*N\<N≥MedianQ3-Q11385313.018.010, 11, 147610.09.5151435.04.0226209.011.0361616.018.5450268.012.05111110.09.5631522.519.87202113.09.081776.07.5\*Chi-square\*\*Injury: (1) car crash, (2) motorbike crash, (3) pedestrian-vehicle collisions, (4) falls, (5) bicycle accidents, (6) gunshots, (7) stabbings, (8) fights, (9) burns involving falls, (10) impaled, (11) electric shock with fall, (12) bites, (13) drowning after head/thoracic injury, (14) suicide, (15) non-intentional woundsTable 6The association between the type of injury and the respiratory rateTrauma\*\*N\<N≥MedianQ3-Q11405120.04.010, 11, 146720.25.5159819.04.5\*2182820.03.5361620.05.04294720.02.0561620.02.3681020.022.0753620.03.5891520.02.0\*Chi-square\*\*Injury: (1) car crash, (2) motorbike crash, (3) pedestrian-vehicle collisions, (4) falls, (5) bicycle accidents, (6) gunshots, (7) stabbings, (8) fights, (9) burns involving falls, (10) impaled, (11) electric shock with fall, (12) bites, (13) drowning after head/thoracic injury, (14) suicide, (15) non-intentional wounds

The mean systolic pressure was significantly lower in patients with gunshot wounds (p \< 0.0001, Table [7](#Tab7){ref-type="table"}). Table 7Mean systolic blood pressure and standard deviation in the different types of injuriesType of injuryPatientsMeanStandard deviationCar crash91117.5840.92Motorbike crash46114.5736.62Pedestrian-vehicle collisions22112.7357.91Falls76125.0034.89Bicycle accidents22122.7337.44Gunshots1875.0060.32\*Stabbings41118.5433.36Fights24131.2519.63Non-intentional wounds13125.8213.19Impaling, electric shock, suicide17125.3812.66\*ANOVA: p = 0.000

There were no significant differences between blunt and penetrating traumas in respect to discharge after the initial evaluation, hospitalization and death (chi-square test: p = 0.3, Table [8](#Tab8){ref-type="table"}). Moreover, there were no significant differences between blunt and penetrating injuries in respect to the trauma indexes, blood pressure, pulse and respiration rate. Table 8Blunt and penetrating traumas in respect to outcome (discharge after the initial evaluation, hospitalization and death)Quick dischargeHospitalizationDeathTotalPenetrating427913134Blunt8411830232Total12619743366Chi-square test: p = 0.306

Discussion {#Sec4}
==========

This study shows that loss of consciousness is a risk factor that affects the prognosis of patients that suffer thoracic injuries whether associated with other types of injury or not. Patients who lost consciousness were more frequently hospitalized and died in the hospital, thereby demonstrating the greater severity of the clinical status with a relative risk of 9.7. In this study, the evaluation of the loss of consciousness was made between the scene of the accident and the patient's arrival in the emergency room, and so this is simple and rapid information that may be used as a warning sign for prognosis. These observations associating thoracic injury with loss of consciousness were not found in publications linked to PubMed, Scopus, ISI, ATLS (Advanced Trauma Life Support) and Scielo, and so provide new information for the thoracic surgeon in respect to the severity of wounds.

In this study, 47 patients arrived at the hospital with blood pressure that was unrecordable, which affected the state of consciousness of these patients. Brain injuries were another important aspect in this study; 175 patients had an AIS ≥4. Thus, the severity of this type of injury may contribute to the percentage of patients who lose consciousness. The pre-hospital triage policy might have impacted the outcome as the ambulance service transports the more severely ill patients directly to a trauma reference center and the less severely ill patients to other smaller centers. Although this was not an objective of the current study, the time from the ambulance service arriving at the scene of the accident to the patient arriving at hospital was quick and similar for all patients. This policy may contribute to the access of more severely ill patients, those who probably would have died if the ambulance service was not specialized, to specialized treatment.

Thoracic injury is a significant cause of mortality, and identification of factors involved in the trauma are important \[[@CR14]\]. In the current study, loss of consciousness was identified as yet another aggravating factor in thoracic injuries. The type of accident influenced the outcomes in this study; loss of consciousness is associated with car crashes and pedestrian-vehicle collisions; however, stab wounds are not associated with loss of consciousness.

Conclusion {#Sec5}
==========

Loss of consciousness evaluated at the time of the injury is a warning sign about the severity of thoracic injuries of patients whether associated with other types of injuries or not.
